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(11) [Publication Number] 07-295221 

(43) [Date of publication of application] November 10, 1995 

(21) [Application Number] 06-089917 

(22) [Date of filing] April 27 , 1994 

(71) [Applicant] MITSUMISHI ELECTRIC CORP, 

(54) [Title of the Invention] PHOTOSENSITIVE RESIN 
COMPOSITION 
(57) [Abstract] 
[Purpose] To provide a high-resolution photosensitive 
resin composition which has high sensitivity to radiation 
for exposure, in which the dissolution rate of unexposed 
portions of the photosensitive resin composition is low and 
the dissolution rate of exposed portions is high, and in 
which a difference in dissolution rate between the exposed 
portions and the unexposed portions is large when dissolved 
in an alkaline developing solution. 

[Construction] A photosensitive resin composition 
containing a compound that produces an acid or a base when 
irradiated with light and a polymer compound (A) having a 
carboxyl group and a specific carboxylic ester group, those 
groups being side chains of the polymer compound. The 
photosensitive resin composition further contains a 
polycarboxylic ester compound, a carbonate of a polyhydric 
phenol, or an alkali -soluble polymer compound. 
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[Claims] 

[Claim 1] A photosensitive resin composition containing a 
compound that produces an acid or a base when irradiated 
with light and a polymer compound having a group with a 
carboxyl group and at least one of a group with a carboxylic 
ester group represented by formula (I): 



(wherein R 1 represents a hydrogen atom, a methyl group, or a 
phenyl group; R 2 represents a t- butyl group or a t-amyl 
group; i represent 0 or 1; and j represents 0, 1, or 2, 
where a plurality of i are independently 0 or 1 when j is 0 
or 1), a group with a carboxylic ester group represented by 
formula (II): 
[CF 2] 



(wherein R 3 a t-butyl group, a t-amyl group, an isopropyl 
group, an allyl group, a 1-methylvinyl group, a 
1, 1-dimethylallyl group, a 2,5-dioxanyl group, or a 
tetrahydrofuranyl group and k represents 0, 1, or 2), a 



[CF 1] 
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group with a carboxylic ester group represented by formula 

(III): 

[CF 3] 



(wherein R 4 represents a hydrogen atom, a methyl group, or a 
phenyl group and R 3 is the same as the above) , and a group 
with a carboxylic ester group represented by formula (IV): 
[CF 4] 



(wherein R 3 is the same as the above), those groups being 
side chains of the polymer compound. 

[Claim 2] A photosensitive resin composition containing a 
polycarboxylic ester compound, a compound that produces an 
acid or a base when irradiated with light, and a polymer 
compound having a group with a carboxyl group and at least 
one of a group with a carboxylic ester group represented by 
formula (I): 
[CF 5] 



COO - C - COOR 3 



<M) 




—COO - R 3 
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(wherein R 1 represents a hydrogen atom, a methyl group, or a 
phenyl group; R 2 represents a t-butyl group or a t-amyl 
group; i represent 0 or 1; and j represents 0, 1, or 2, 
where a plurality of i are independently 0 or 1 when j is 0 
or 1), a group with a carboxylic ester group represented by 
formula (II): 
[CF 6] 



group, an allyl group, a 1 -methyl vinyl group, a 

1 , 1-dimethylallyl group, a 2,5-dioxanyl group, or a 

tetrahydrofuranyl group and k represents 0, 1, or 2), a 

group with a carboxylic ester group represented by formula 

(III): 

[CF 7] 




(wherein R 3 a t-butyl group, a t-amyl group, an isopropyl 



COO 



Ri 

-C- COOR 3 





(wherein R 4 represents a hydrogen atom, a methyl group, or a 
phenyl group and R 3 is the same as the above), and a group 



with a carboxylic ester group represented by formula (IV): 
[CF 8] 



—COO - R 3 



(wherein R 3 is the same as the above), those groups being 
side chains of the polymer compound. 

[Claim 3] A photosensitive resin composition containing a 
carbonate of a polyhydric phenol, a compound that produces 
an acid or a base when irradiated with light, and a polymer 
compound having a group with a carboxyl group and at least 
one of a group with a carboxylic ester group represented by 
formula ( I ) : 
[CF 9] 



phenyl group; R 2 represents a t -butyl group or a t-amyl 
group; i represent 0 or 1; and j represents 0, 1, or 2, 
where a plurality of i are independently 0 or 1 when j is 0 
or 1), a group with a carboxylic ester group represented by 
formula ( II ) : 




CHj-t-KCHz^pCOOR* (I) 



(wherein R 1 represents a hydrogen atom, a methyl group, or a 



- 6 - 



[CF 10] 



(wherein R 3 a t-butyl group, a t-amyl group, an isopropyl 
group, an allyl group, a 1 -methyl vinyl group, a 
1,1-dimethylallyl group, a 2,5-dioxanyl group, or a 
tetrahydrofuranyl group and k represents 0, 1, or 2), a 
group with a carboxylic ester group represented by formula 
(III): 



[CF 11] 



COO-C-COOR 3 (») 



6 



(wherein R 4 represents a hydrogen atom, a methyl group, or a 
phenyl group and R 3 is the same as the above), and a group 
with a carboxylic ester group represented by formula (IV): 
[CF 12] 

—coo - r 3 (nr) 



A 
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(wherein R 3 is the same as the above), those groups being 
side chains of the polymer compound, 

[Claim 4] A photosensitive resin composition containing an 
alkali -soluble polymer compound, a compound that produces an 
acid or a base when irradiated with light, and a polymer 
compound having a group with a carboxyl group and at least 
one of a group with a carboxylic ester group represented by 
formula ( I ) : 
[CF 13] 



(wherein R 1 represents a hydrogen atom, a methyl group, or a 
phenyl group; R 2 represents a t -butyl group or a t-amyl 
group; i represent 0 or 1; and j represents 0, 1, or 2, 
where a plurality of i are independently 0 or 1 when j is 0 
or 1), a group with a carboxylic ester group represented by 
formula (II) : 
[CF 14] 




(R 1 ) 



en 
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(wherein R 3 a t-butyl group, a t-amyl group, an isopropyl 
group, an allyl group, a 1 -methyl vinyl group, a 
1,1-dimethylallyl group, a 2 , 5-dioxanyl group, or a 
tetrahydrofuranyl group and k represents 0, 1, or 2), a 
group with a carboxylic ester group represented by formula 
(III): 
[CF 15] 



(wherein R 4 represents a hydrogen atom, a methyl group, or a 



with a carboxylic ester group represented by formula ( IV) : 
[CF 16] 



(wherein R 3 is the same as the above), those groups being 
side chains of the polymer compound. 

[Claim 5] The photosensitive resin composition according to 
Claim 2, wherein the polycarboxylic ester compound is an 
acid- or base -decomposable compound having two or more 
groups with a polycarboxylic ester group represented by 



coo - c - COOR 3 



<M) 




phenyl group and R 3 is the same as the above), and a group 



—COO - R 3 
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formula (V) : 
[CF17] 



R5 

-C-RB (V) 



(wherein R 5 , R 6 , and R 7 independently represent a hydrogen 
atom, an alkyl group having one to four carbon atoms, a 
halogen atom, a group with a carboxylic ester group 
represented by formula (VI): 
[CF18] 

R« 

i 0 

-4 CH 2 >p COOC -R 8 (yQ 



R 10 



(wherein R 8 , R 9 , and R 10 independently represent a hydrogen 
atom, a phenyl group, an alkyl group having one to six 
carbon atoms, an alkenyl group having two to six carbon 
atoms, an alkynyl group having two to six carbon atoms, an 
oxyalkyl group having one to six carbon atoms, or a halogen 
atom and 1 represents an integer of 0 to 5), or a group with 
a carboxylic ester group represented by formula (VII): 
[CF19] 
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°X 11 
I R 11 



-4 CHn>r-COOC^ 





(wherein R 10 is the same as the above and R 11 represents an 
alkylene group having three to six carbon atoms, a bivalent 
hydrocarbon group having a double bond, or a group 
represented by formula (VIII): 



(in which m and n independently represent 1 or 2) and 1 is 



the group with the carboxylic ester group represented by 
formula (VI) or (VII)). 

[Claim 6] The photosensitive resin composition according to 

Claim 4, wherein the alkali -soluble polymer compound is a 

polymer compound having a group with a carboxyl group, the 

group being a side chain of the polymer compound. 

[Claim 7] The photosensitive resin composition according to 

Claim 1, 2, 3, or 4, wherein the group with the carboxyl 

group is at least one of a group represented by formula 

(IX): 

[CF20] 



~ (CH 2 ) m - 



O- (CH 2 ) n - 



(VIII) 



the same as the above), at least one of R 5 , R 6 , and R 7 being 



<R 12 ) 



i 
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(wherein R 12 represents a hydrogen group or a methyl group, i 
represents 0 or 1, and j represents 0, 1, or 2), a group 
represented by formula (X) : 
[CF21] 

— COO-^^CH2V- COOH 00 

(wherein k represents 0 or 1), a group represented by 

formula (XI): 

[CF22] 

i 

— C0-Z-C-C00H 00 




(wherein R 13 and R 14 independently represent a hydrogen group, 
a methyl group, a phenyl group, a benzyl group, or CH 2 COOH 
and Z represents 0, N(C 6 H 5 ), or NH), and a group represented 
by formula (XII) : 
[CF23] 

CH3/ 

— COO-^^—C - (CH2) i COOH (n) 

CH3 



- 12 - 



(wherein i is the same as the above), the group with the 
carboxyl group being contained in the polymer compound 
having at least one of the groups each having the carboxylic 
ester group represented by formula (I), (II), (III), or (IV), 
those groups being side chains of the polymer compound. 



